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PALMETTO WOOD PRESERVING
DIXIANA, LEXINGTON COUNTY, SOUTH CAROLINA.

STATEMENT OF PURPOSE:

THIS DOCUMENT REPRESENTS THE SELECTED REMEDIAL ACTION FOR THIS SITE DEVELOPED IN ACCORDANCE WITH
CERCLA AS AMENDED BY SARA, AND TO THE EXTENT PRACTICABLE, THE NATIONAL CONTINGENCY PLAN.

THE STATE OF SOUTH CAROLINA HAS CONCURRED ON THE SELECTED REMEDY.

#DR
STATEMENT OF BASIS

THIS DECISION IS BASED UPON THE ADMINISTRATIVE RECORD FOR THE PALMETTO WOOD PRESERVING SITE. 
THE ATTACHED INDEX IDENTIFIES THE ITEMS WHICH COMPRISE THE ADMINISTRATIVE RECORD UPON WHICH THE
SELECTION OF A REMEDIAL ACTION IS BASED.

#DE
DECLARATION

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, ATTAINS FEDERAL AND STATE
REQUIREMENTS THAT ARE APPLICABLE OR RELEVANT AND APPROPRIATE, AND IS COST-EFFECTIVE.  THIS
REMEDY SATISFIES THE PREFERENCE FOR TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR VOLUME AS A
PRINCIPAL ELEMENT.  FINALLY, IT IS DETERMINED THAT THIS REMEDY UTILIZES PERMANENT SOLUTION AND
ALTERNATIVE TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.

I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE
AVAILABILITY OF TRUST FUND MONIES FOR USE AT OTHER SITES.

   9/30/87
     DATE                               LEE A. DEHIHNS III
                                        ACTING REGIONAL ADMINISTRATOR.                   



                               RECORD OF DECISION
                    SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
                          PALMETTO WOOD PRESERVING SITE
                             DIXIANA, SOUTH CAROLINA

1.0 INTRODUCTION

THE PALMETTO WOOD PRESERVING (PWP) SITE WAS ADDED TO THE NATIONAL PRIORITIES LIST (NPL) IN
SEPTEMBER 1983.  THE PALMETTO SITE HAS BEEN THE SUBJECT OF A REMEDIAL INVESTIGATION (RI) AND
FEASIBILITY STUDY (FS) PERFORMED BY THE REGION IV REM II CONTRACTOR, CAMP, DRESSER & MCKEE, INC.
(CDM).  THE RI REPORT, WHICH EXAMINES AIR, SEDIMENT, SOIL, SURFACE WATER, AND GROUNDWATER
CONTAMINATION AT THE SITE, WAS ISSUED JANUARY 19, 1987.  THE FS, WHICH DEVELOPS AND EXAMINES
ALTERNATIVES FOR REMEDIATION OF THE SITE, WAS ISSUED IN DRAFT FORM TO THE PUBLIC ON AUGUST 26,
1987.

THIS RECORD OF DECISION HAS BEEN PREPARED TO SUMMARIZE THE REMEDIAL ALTERNATIVE SELECTION
PROCESS AND TO PRESENT THE SELECTED REMEDIAL ALTERNATIVE.
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1.1 SITE LOCATION AND DESCRIPTION

THE PWP SITE IS A DECOMMISSIONED WOOD PRESERVING FACILITY LOCATED AT LATITUDE 33 DEGREES 55
MINUTES 06 SECONDS NORTH AND LONGITUDE 81 DEGREES 03 MINUTES 09 SECONDS WEST IN THE RURAL
COMMUNITY OF DIXIANA, IN LEXINGTON, COUNTY, SOUTH CAROLINA (FIGURE 1).  IT IS 0.25 MILES
NORTHEAST OF I-26 AND 1.34 MILES SOUTHEAST OF I-26 INTERCHANGE NUMBER 115 ON ROUTE 129/DIXIANA
ROAD.  THIS AREA IS APPROXIMATELY 1.5 MILES SOUTHEAST OF WEST COLUMBIA, AND 6.4 MILES SOUTHWEST
OF COLUMBIA, SOUTH CAROLINA.  THE DIXIANA AREA LIES IN SOUTH CAROLINA'S UPPER COASTAL PLAIN
PHYSIOGRAPHIC PROVINCE.  THIS AREA IS CHARACTERIZED BY GENERALLY FLAT TO SLIGHTLY ROLLING LAND
WITH MANY LOW, WET AREAS AND SLOW-MOVING STREAMS.

THE PWP SITE OCCUPIES APPROXIMATELY 5 ACRES OF LAND, OF WHICH 3.67 ACRES IS OWNED BY GEORGE K.
BELLINGER OF SOUTH CAROLINA (FIGURE 2).  THE REMAINING PARCEL OF LAND IS OWNED BY SOUTH CAROLINA
ELECTRIC AND GAS. PWP BEGAN OPERATING IN 1963, USING A FLUORIDE-CHROMATE-ARSENATE-PHENOL (FCAP)
AND AN ACID-COPPER-CHROMATE (ACC) PROCESS.  IN 1980, NEW OWNERS, EASTERN FOREST PRODUCTS, TOOK
OVER AND SWITCHED TO A CHROMATE-COPPER-ARSENATE (CCA) PROCESS.  DURING THE TREATMENT PROCESS,
WOOD WAS LOADED ONTO A SMALL, NARROW-GAUGE RAILCAR AND MOVED INTO A PRESSURE VESSEL WHERE THE
MATERIAL WAS PRESSURE IMPREGNATED WITH THE SOLUTION.  THE WOOD WAS THEN REMOVED AND ALLOWED TO
DRY, EITHER IN A DRIP SHED OR IN THE STORAGE YARD AREAS.

DURING THE PERIOD OF OPERATION, THE SITE CONSISTED OF THE PLANT STRUCTURE AND EQUIPMENT (THE
PRESSURE VESSEL, NARROW GAUGE RAIL LINE, SOLUTION STORAGE TANKS, DRIP SHED, STORAGE AND OFFICE
BUILDING).  WHEN THE COMPANY CEASED OPERATIONS IN 1985, ALL EQUIPMENT (INCLUDING PRESSURE CELLS,
PIPING, NARROW GAUGE RAIL LINE AND ABOVE GROUND STORAGE TANKS) WAS REMOVED FROM THE SITE TO AN
UNKNOWN LOCATION.

#SH
1.2 SITE HISTORY - PERMIT AND REGULATORY HISTORY

DURING DECEMBER 1981 AND OCCASIONALLY DURING 1982, THE SOUTH CAROLINA DEPARTMENT OF HEALTH AND
ENVIRONMENTAL CONTROL (SCDHEC), RECEIVED COMPLAINTS OF GREEN LIQUIDS RUNNING OFF THE PWP SITE
AND PUDDLING ON THE ADJACENT PROPERTY AND ROADS DURING HEAVY RAINS.  THESE COMPLAINTS CAME FROM
RESIDENTS NEAR THE PLANT SITE AND FROM THE PALLET MANUFACTURING COMPANY, WHOSE PROPERTY ADJOINS
THE SITE.  AS A RESULT OF THESE COMPLAINTS, IN FEBRUARY 1982, SCDHEC INSPECTED THE PWP SITE AND  
COLLECTED SURFACE SOIL SAMPLES ON-SITE, AND WATER SAMPLES FROM PRIVATE WELLS OF VARYING DEPTHS
IN THE IMMEDIATE VICINITY.  NONE OF THE WATER SAMPLES SHOWED EVIDENCE OF CONTAMINATION. 
HOWEVER, TWO OF THE THREE SOIL SAMPLES COLLECTED ON-SITE SHOWED CHROMIUM LEVELS OF 2,440 MG/KG
AND 1,700 MG/KG.  THESE LEVELS WERE SUFFICIENT FOR "THE CHROMIUM CONTAMINATED SOIL TO BE
CLASSIFIED AS A HAZARDOUS WASTE" BECAUSE THE SOIL LEACHATE MEASURED BY THE STANDARD EXTRACTION
PROCEDURE (EP) TOXICITY TEST (EPA 1980), HAD A CHROMIUM EXTENT CONCENTRATION OF MORE THAN 5 MG/L
(RCRA HAZARDOUS WASTES LIMIT).  TESTING OF THE SOIL SAMPLES ALSO INDICATED CONTAMINATION BY
PENTACHLOROPHENOL (PCP), WHICH IS LISTED AS A HAZARDOUS WASTE IN 40 CFR PART 261.33 AND MAY HAVE
BEEN USED BY THE PREVIOUS OWNERS DURING THE WOOD PRESERVING PROCESS. HOWEVER, THE PLANT FOREMAN,
A LONG-TIME EMPLOYEE, STATED THAT PCP HAD NEVER BEEN USED SINCE IT WAS AN OIL (FUEL OIL) BASED



PRESERVATIVE.  THE FOREMAN STATED THAT DINITROPHENOL, A WATER SOLUBLE PRODUCT HAD BEEN USED. 
THIS HAS BEEN CONFIRMED BY SUBSEQUENT SAMPLING WHICH ALSO SHOWED DINITROPHENOL RESIDUE PRESENT
ALONG WITH THE PCP RESIDUE.

IN NOVEMBER 1982, SCDHEC RECEIVED ANOTHER COMPLAINT.  THE SUBSEQUENT INVESTIGATION REVEALED THAT
LIQUID FROM FRESHLY TREATED LUMBER WAS FLOWING ONTO AND PUDDLING ON ADJACENT PROPERTY.  SCDHEC
ISSUED A NOTICE OF VIOLATION TO THE COMPANY ON MARCH 29, 1983.  DURING SUBSEQUENT CONFERENCES
BETWEEN SCDHEC AND PLANT PERSONNEL, THE NEED FOR, AND NATURE OF, ON-SITE IMPROVEMENTS WERE
DISCUSSED TO MINIMIZE FURTHER PROBLEMS.  A MAJOR PLANT IMPROVEMENT DISCUSSED WAS THE
INSTALLATION OF A CONCRETE DRIP PAD UNDER THE NARROW GAUGE RAIL TRACKS. THE PAD WOULD BE CURBED
AND CONSTRUCTED TO COLLECT AND RECYCLE CCA DRIP SOLUTION.  HOWEVER, PLANS TO INSTALL CONCRETE
DRIP COLLECTION PADS WERE NEVER IMPLEMENTED. ACCORDING TO OFFICIALS AT SCDHEC, NO ACTION WAS
TAKEN BECAUSE AGREEMENT WAS NEVER REACHED BETWEEN SCDHEC AND THE PLANT OWNERS ON HOW TO CLEAN UP
THE CONTAMINATED SOILS UPON WHICH THE DRIP PADS WOULD BE PLACED.

IN APRIL 1983, A NEW DRINKING WATER WELL WAS DRILLED AT THE WATTS' RESIDENCE, APPROXIMATELY 200
FEET FROM THE PWP SITE.  THIS WELL WAS ALLEGEDLY NEEDED BECAUSE THE EXISTING WELL HAD BECOME
DRY.  DURING INITIAL PUMPING OF THE NEW WELL BY THE DRILLER, THE WATER TURNED BRIGHT YELLOW AND
DID NOT CLEAR UP AFTER MANY HOURS OF PUMPING.  THE PWP SUBMITTED A SAMPLE OF THE WATER TO AN
INDEPENDENT LABORATORY FOR ANALYSIS AND DISCOVERED HIGH LEVELS OF COPPER (0.13 MG/L) AND
CHROMIUM (67.3 MG/L).  FOLLOWING THIS DISCOVERY, PWP BEGAN TO SUPPLY THE RESIDENCE WITH DRINKING
WATER BY RUNNING A HOSE FROM THE PLANT'S OWN PRIVATE WELL TO THE WATTS' RESIDENCE (FIGURE 13).

FROM MAY 4 TO 5, 1983, PRIVATE WELLS WITHIN THE SURROUNDING AREA OF THE PWP SITE WERE SAMPLED BY
SCDHEC PERSONNEL.  THE RESULTS OF THE WELL SURVEY INDICATED THAT ONLY THE WATTS' WELL WAS
CONTAMINATED (80 MG/L CHROMIUM).  NO CONTAMINATION WAS NOTED BY SCDHEC AT THE OTHER LOCAL AREA
PRIVATE WELLS IDENTIFIED IN THEIR SURVEY.

AS A RESULT OF THE POLLUTION FINDINGS, SCDHEC ISSUED A CONSENT ORDER REQUIRING PWP TO DETERMINE
THE EXTENT OF SOIL AND GROUND WATER CONTAMINATION AND TO DEVELOP A PLAN FOR DISPOSING OF THE
CONTAMINATED MATERIALS.  PWP SUBSEQUENTLY HIRED LSW ENGINEERING TESTING COMPANY (LETCO) TO
PERFORM A PRELIMINARY ASSESSMENT OF THE SUSPECTED SITE CONTAMINATION.  THE RESULTS OF THE STUDY,
RELEASED IN NOVEMBER 1983, ENTITLED REPORT OF PRELIMINARY ASSESSMENT OF THE GROUND WATER AND
SOIL CONTAMINATION - PHASE 1, INDICATED CONTAMINATION OF SOIL AND GROUND WATER BENEATH THE MAIN
PROCESS AREA OF THE PLANT SITE.  MONITOR WELLS INSTALLED OFF-SITE IN THE VICINITY OF THE WATTS'
WELL, HOWEVER, FAILED TO DETECT ANY EVIDENCE OF CONTAMINATION.  RESAMPLING OF THE WATTS' WELL IN
NOVEMBER 1983 DID REVEAL ELEVATED LEVELS OF CHROMIUM (11.5 MG/L), BUT THESE LEVELS WERE
SIGNIFICANTLY LESS THAN THE ORIGINAL ANALYSIS HAD INDICATED (67.3 MG/L).  RESULTS OF THE SCDHEC
AND LETCO INVESTIGATIONS LED TO SPECULATION BY SCDHEC AND THE OWNERS OF THE PLANT THAT VANDALISM 
COULD HAVE CAUSED THE INITIAL CONTAMINATION DISCOVERED IN THE WELL.

PLANS FOR FURTHER INVESTIGATION OF THE CONTAMINATION PROBLEM WERE DEVELOPED BY LETCO, BUT WERE
NEVER IMPLEMENTED.  AT THE END OF 1983, SCDHEC TURNED OVER RESPONSIBILITY FOR FURTHER WORK ON
PWP TO EPA.  AT THE SAME TIME, SCDHEC ENDED SAMPLING OF PRIVATE WELLS IN THE VICINITY (NUS,
1985).  IN SEPTEMBER 1983, THE SITE WAS PLACED ON THE NATIONAL PRIORITIES LIST (NPL) WITH A
HAZARDOUS RATING SCORE OF 38.43. SUBSEQUENTLY, THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA),
UNDER WORK ASSIGNMENT NUMBER 136-4LB7.0, TASKED THE REM II TEAM TO CONDUCT A REMEDIAL
INVESTIGATION AND FEASIBILITY STUDY (RI/FS) OF THE PWP SITE. THE REMEDIAL INVESTIGATION WAS
PERFORMED UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT
(CERCLA), OTHERWISE KNOWN AS SUPERFUND.  THE INVESTIGATION WAS CONDUCTED FROM APRIL TO JULY
1986.

#ENF
2.0 ENFORCEMENT ANALYSIS

THE PALMETTO WOOD PRESERVING SITE WAS ADDED TO THE NATIONAL PRIORITIES LIST (NPL) IN SEPTEMBER
1983 AND EPA ASSUMED LEAD RESPONSIBILITY FOR THE SITE AT THAT TIME.  AN EPA CONTRACTOR COMPLETED
A POTENTIAL RESPONSIBLE PARTY (PRP) SEARCH IN JANUARY 1985.  NOTICE LETTERS WERE SENT TO
POTENTIALLY RESPONSIBLE PARTIES IN JULY 1985.  TWO PRPS WERE FOUND, BUT WERE JUDGED NOT VIABLE
BY THE FINANCIAL ASSESSMENT, THEREFORE, EPA PROCEEDED TO IMPLEMENT THE RI/FS WITH SUPERFUND
MONIES IN SEPTEMBER 1985.
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3.0 CURRENT SITE STATUS

3.1  HYDROGEOLOGIC SETTING

THE PALMETTO WOOD PRESERVING SITE LIES WITHIN THE COASTAL PLAIN PROVINCE AND IS UNDERLAIN
ENTIRELY BY THE MIDDENDORF AQUIFER SYSTEM.  THE SUBSURFACE SOIL AND GROUND WATER CONDITIONS
ENCOUNTERED DURING LAW ENGINEERING AND TESTING COMPANY'S (LETCO'S) INVESTIGATION SUGGEST TWO
AQUIFERS.  FOR THE PURPOSE OF THE RI REPORT, THEY ARE DEFINED AS THE UN-CONFINED UNIT OF THE
SURFICIAL AQUIFER (SHALLOW AQUIFER) WHERE CONTAMINATION OF CHROMIUM HAS BEEN DETECTED AND THE
SEMI-CONFINED OR CONFINED AQUIFER SYSTEM OF THE DEEP AQUIFER.  THESE TWO UNITS OF CONCERN ARE
DIVIDED FROM THE DEEPER MIDDENDORF AQUIFER SYSTEM, WHICH LIES AT AN AVERAGE OF OVER 200 FEET
BELOW SURFACE IN THE AREA, BY SEVERAL CONFINING BEDS COMPOSED OF CLAY OR SILTY CLAY.  THE
SHALLOW AQUIFER EXTENDS TO AN AVERAGE DEPTH OF 27 FEET BELOW GROUND SURFACE AT THE SITE AND HAS
A LOW HYDRAULIC CONDUCTIVITY ON THE ORDER OF 10-5 CM/SEC.  THE DEEP AQUIFER EXTENDS TO AN
AVERAGE DEPTH OF 41 FEET BELOW GROUND SURFACE AND HAS A LOW HYDRAULIC CONDUCTIVITY ON THE ORDER
OF 10-4 CM/SEC.  WATER LEVEL DATA COLLECTED DURING THE REMEDIAL INVESTIGATION SHOW THAT LOCALLY,
GROUND WATER FLOW IN THE UN-CONFINED UNIT OF THE SURFICIAL IS TOWARD THE EAST (FIGURE 3). 
FIGURE 4 SHOWS GENERAL FLOW DIRECTION IN THE SEMI-CONFINED OR CONFINED UNIT OF THE DEEPER
AQUIFER IS TOWARD THE EAST/SOUTHEAST.

3.2 SITE CONTAMINATION

SINCE 1982, SEVERAL SITE INVESTIGATIONS HAVE BEEN CONDUCTED IN AND AROUND THE PWP SITE.  THE
FIRST STUDY WAS UNDERTAKEN BY SCDHEC IN FEBRUARY 1982.  SCDHEC COLLECTED SURFACE SOIL SAMPLES
AND PRIVATE WELL WATER SAMPLES.  NONE OF THE WATER SAMPLES SHOWED CONTAMINATION. HOWEVER, TWO OF
THE SOIL SAMPLES SHOWED ELEVATED CHROMIUM LEVELS AND PCP CONTAMINATION.

A SECOND INVESTIGATION IN NOVEMBER 1982 REVEALED THAT LIQUID FROM FRESHLY TREATED LUMBER WAS
FLOWING ONTO AND PUDDLING ON ADJACENT PROPERTY.  IN APRIL 1983, PWP SUBMITTED A SAMPLE OF WATER
FROM A NEW WELL AT THE WATTS' RESIDENCE TO AN INDEPENDENT LABORATORY AND ANALYSIS REVEALED HIGH
LEVELS OF CHROMIUM.

AGAIN, IN MAY 1983, SCDHEC SAMPLED THE WATTS' WELL, IN ADDITION TO SEVERAL OTHER LOCAL PRIVATE
WELLS.  THE RESULTS OF THE SAMPLES INDICATED ELEVATED LEVELS OF CHROMIUM.  IN NOVEMBER 1983,
LETCO RELEASED A REPORT ON THEIR PRELIMINARY ASSESSMENT OF SUSPECTED SITE CONTAMINATION.  THE
INVESTIGATION INDICATED CONTAMINATION OF SOIL AND GROUND WATER BENEATH THE MAIN PROCESS AREA OF
THE PLANT SITE.  HOWEVER, OFF-SITE WELLS FAILED TO DETECT ANY CONTAMINATION AND RESAMPLING OF
THE WATTS' WELLS SHOWED SIGNIFICANTLY LOWER LEVELS OF CHROMIUM THAN THE ORIGINAL ANALYSIS
INDICATED (11.5 MG/L COMPARED TO 67.3 MG/L).

MOST RECENTLY, THE REM II TEAM COMPLETED A REMEDIAL INVESTIGATION (RI), WHICH DOCUMENTS THE
PRESENT LEVEL OF CONTAMINATION OF AIR, SOIL, GROUND WATER, AND SURFACE WATER/SURFACE SEDIMENT.

THE RI STUDY, CONDUCTED APRIL THROUGH JULY 1986, DETERMINED THE PRESENCE AND EXTENT OF THE
CONTAMINATION IN THE SOIL, GROUND WATER, SURFACE WATERS AND SEDIMENTS ON THE SITE AND
SURROUNDING AREAS.  SAMPLES WERE TAKEN OF EACH OF THE MEDIAL TO DOCUMENT THE SOURCE OF
CONTAMINATION, AND THE PRESENCE AND LOCATION OF A GROUND WATER CONTAMINATION PLUME.  DATA WERE
COLLECTED TO CHARACTERIZE THE SITE AND SUPPORT THE ANALYSIS OF REMEDIAL ALTERNATIVES DURING THE
FEASIBILITY STUDY.

3.3 AIR CONTAMINATION

THE MOST COMMON SOURCES OF AIR CONTAMINATION AT HAZARDOUS WASTE SITES ARE THE VOLATILIZATION OF
TOXIC ORGANIC CHEMICALS AND THE SPREAD OF AIRBORNE CONTAMINATED DUST PARTICLES.  IN JULY 1985,
AND AMBIENT AIR SAMPLING INVESTIGATION WAS CONDUCTED AT PWP USING AN ORGANIC VAPOR ANALYZER
(OVA).  THE INSTRUMENT INDICATED NO RESPONSE FROM THE EXISTING MONITOR WELLS AND SOILS.

DURING THE RECENT RI, SITE PERSONNEL USED AN HNU PHOTOIONIZATION ANALYZER FOR AIR MONITORING
WHILE TAKING SURFACE SOILS SAMPLES, INSTALLING MONITOR WELLS, AND DRILLING TEMPORARY BOREHOLES. 
AN ACTION LEVEL OF 5 PPM WAS ESTABLISHED IN THE PWP PROJECT OPERATIONS PLAN (POP), BUT THIS
LEVEL WAS NEVER ATTAINED DURING THE FIELD ACTIVITIES.



IN ADDITION TO THE HNU, A RESPIRABLE DUST MONITOR WAS USED TO MONITOR AIRBORNE CONTAMINATION. 
NO READINGS EXCEEDING ACTION LEVELS DESIGNATED IN THE POP WERE REACHED.

3.4 SOIL CONTAMINATION

METAL CONTAMINATION IN SOIL, PARTICULARLY CHROMIUM AND ARSENIC, ARE OF CONCERN AS A HEALTH RISK. 
ALTHOUGH ELEVATED CONCENTRATION LEVELS OF COPPER WERE FAR ABOVE BACKGROUND, THE PUBLIC HEALTH
EVALUATION (PHE) DETERMINED COPPER CONTAMINATION DOES NOT POSE A HEALTH THREAT.  AREAL EXTENT OF
SOIL CONTAMINATION IS BASED ON RESULTS OF THE SURFACE SOIL SAMPLING PLAN PERFORMED DURING THE
INVESTIGATION.  VERTICAL EXTENT OF SOIL CONTAMINATION IS BASED ON THE SOIL BORING PLAN PERFORMED
DURING THE INVESTIGATION.  THE AREAS PRESENTING THE HIGHEST CONCENTRATIONS OF CONTAMINATION WERE
THE NARROW GAUGE AND DRIP SHED AREAS.  LESS ELEVATED CONTAMINANT CONCENTRATIONS WERE DETECTED IN
THE AREA EXTENDING FROM THE EASTERN BORDER OF THE STORAGE YARD, ACROSS THE NARROW GAUGE AND DRIP
SHED AREAS TOWARDS THE EAST OF THE SITE, ALONG THE RAILROAD TRACKS. ANALYTICAL RESULTS FROM 53
SURFACE SOIL SAMPLING LOCATIONS WERE FILED INTO A COMPUTER PROGRAM TO GENERATE MAPS SHOWING
METAL CONCENTRATIONS IN SOIL.  FIGURES 5 AND 6 ILLUSTRATE THE COMPUTER GENERATED AREAL EXTENT OF 
METAL CONCENTRATION IN SOIL AT TWO DEPTH INTERVALS (0'-1.5' AND 1.5'-3.0').

THE SOIL DATA INDICATED THAT VERTICAL EXTENT OF CONTAMINATION IS VARIABLE ACROSS THE SITE
(FIGURE 7).  THE HIGHEST LEVELS OCCUR AT THE SURFACE AND DECREASE IN A NEARLY LINEAR FASHION TO
BACKGROUND LEVELS WITHIN THE FIRST 12 FEET.  METAL CONCENTRATIONS WELL ABOVE BACKGROUND WERE
DETECTED TO DEPTHS AS GREAT AS 17 FEET IN A NUMBER OF LOCATIONS (SB02, SB03, SB04, SB05, SB06,
SB07, SB09, SB10, SB11, SB12, SB17, SB18, AND SB21), WITH ONE LOCATION (SB18) REVEALING ELEVATED
CHROMIUM AT 22 FEET.  THE HIGHEST CONCENTRATIONS OF METALS IN SUBSURFACE SOILS ARE ASSOCIATED
WITH THE NARROW GAUGE/DRIP SHED AREAS.

THE RANGE OF CONCENTRATIONS IN SOILS OF COPPER, CHROMIUM, AND ARSENIC ARE SHOWN IN TABLE 1.

3.5 GROUND WATER CONTAMINATION

ANALYSIS OF SAMPLES FROM 6 CLUSTERS OF 12 PERMANENT MONITOR WELLS AND 21 TEMPORARY WELLS FOUND
METAL CONTAMINATION IN MANY OF THE WELLS ABOVE DRINKING WATER OR OTHER APPLICABLE STANDARDS. 
THE RANGES OF CONCENTRATIONS IN GROUND WATER OF COPPER, CHROMIUM, AND ARSENIC ARE SHOWN IN TABLE
1.  THE LOCATIONS OF THE WELLS ARE SHOWN IN FIGURE 8.

THE EXTENT OF CONTAMINATION IN WATER IS PRINCIPALLY CONFINED TO THE SHALLOW UN-CONFINED AQUIFER. 
FIGURES 9, 10, AND 11 SHOW THE EXTENT OF GROUND WATER CONTAMINATION AQUIFER.  FIGURES 9 AND 10
SHOW THE WORST CASE SCENARIOS IN THE SHALLOW AQUIFER BASE ON THE MAXIMUM CONTAMINANT LEVEL (MCL)
FOR CHROMIUM AND ARSENIC, RESPECTIVELY.  BOTH MCL'S WERE ESTABLISHED AT 50 UG/L.  FIGURE 11
SHOWS THE WORST CASE SCENARIO IN THE SHALLOW AQUIFER BASED ON THE MCL FOR COPPER AT 1,000 UG/L. 
THE HIGHEST CONCENTRATIONS OF METALS OCCUR WITHIN THE CONFINES OF THE SITE.

THREE MONITOR WELLS (MW08, MW10, AND MW12) AND NINE TEMPORARY WELLS (GW03, GW04, GW05, GW10,
GW16, GW17, GW18, AND GW19) INDICATED ELEVATED CHROMIUM CONCENTRATIONS IN THE SHALLOW
UN-CONFINED AQUIFER.  ELEVATED CHROMIUM CONCENTRATIONS WERE DETECTED IN ONE PRIVATE WELL (WATTS'
WELL, LOCATED EAST OF THE SITE).  ALTHOUGH THE WATTS' WELL INDICATES CHROMIUM ABOVE THE MCL, THE
WELL HAS AN AMBIGUOUS HISTORY, I.E., NOT INSTALLED UNDER EPA GUIDANCE, ASSUMED SCREENING
INTERVALS OF 65 FEET BELOW GROUND SURFACE, AND CONFLICTING DATA ON CHROMIUM LEVELS FROM PAST
SAMPLING ACTIVITIES, PRUDENCE DICTATES THAT THE WELL SHOULD NOT BE USED AS A POTABLE SOURCE OF
WATER.  ONE MONITOR WELL (MW08) AND FIVE TEMPORARY WELLS (GW03, GW04, GW08, GW17, AND GW19)
INDICATED ELEVATED ARSENIC IN THE SHALLOW UN-CONFINED AQUIFER.  ONE MONITOR WELL (MW16) AND
THREE TEMPORARY WELLS (GW03, GW08, AND GW10) INDICATED ELEVATED COPPER IN THE SHALLOW
UN-CONFINED AQUIFER.  THE LEVELS OF CONTAMINANTS DETECTED AT THESE WELLS DO NOT PRESENT AN
IMMEDIATE RISK, HOWEVER, THE USE OF ON-SITE GROUND WATER IN THE FUTURE WOULD PRESENT
ENVIRONMENTAL AND PUBLIC HEALTH RISKS.

3.6 SURFACE WATER AND SEDIMENT DATA

DURING THE RECENT RI, SURFACE WATER AND SURFACE SEDIMENT SAMPLES WERE COLLECTED FROM FOUR
LOCATIONS.  A FIFTH SAMPLE WAS COLLECTED TO PROVIDE BACKGROUND DATA ON SURFACE WATER AND
SEDIMENT QUALITY IN THE AREA. ANALYSES OF THESE SAMPLES FOUND NO METAL CONTAMINATION ABOVE EPA
MAXIMUM CONCENTRATION LIMITS.



THE BACKGROUND SEDIMENT SAMPLE WAS COLLECTED FROM A DRAINAGE FEATURE AT THE DISCHARGE POINT OF
THE POND, APPROXIMATELY 150 FEET SOUTHWEST OF THE SITE.  THE SAMPLE WAS FOUND TO CONTAIN THE
FOLLOWING METALS:  ARSENIC (33 MG/KG), BARIUM (80 MG/KG), LEAD (130 MG/KG), VANADIUM (63 MG/KG), 
ZINC (160 MG/KG), ALUMINUM (12,500 MG/KG), MANGANESE (220 MG/KG), CALCIUM (830 MG/KG), AND IRON
(81,000 MG/KG).  IN ADDITION, THE BACKGROUND SURFACE WATER SAMPLE COLLECTED AT THIS LOCATION WAS
FOUND TO CONTAIN ARSENIC (78 UG/L), BARIUM (54 UG/L), CHROMIUM (27 UG/L), COPPER (23 UG/L),
STRONTIUM (20 UG/L), VANADIUM (13 UG/L), ZINC (110 UG/L), ALUMINUM (3,100 UG/L), MANGANESE (440
UG/L), CALCIUM (.0029 UG/L), MAGNESIUM (.0086 UG/L) AND IRON (.077 UG/L).

SURFACE WATER AND SEDIMENT SAMPLES COLLECTED DOWNGRADIENT OF THE SITE CONTAINED THE SAME SUITE
OF METALS AS MENTIONED BEFORE AND AT COMPARABLE CONCENTRATIONS.  FURTHER, NO ORGANIC COMPOUNDS
WERE DETECTED IN THESE SURFACE WATER AND SEDIMENT SAMPLES.  BECAUSE MIGRATION IS NOT CURRENTLY
TAKING PLACE, NO REMEDIAL ACTION WILL BE CONSIDERED FOR SURFACE WATER AND SEDIMENTS.

3.7 GROUND WATER DISCHARGE TO WETLANDS

THE GROUND WATER BENEATH THE SITE IS SEVERELY CONTAMINATED.  THE SHALLOW AQUIFER HAS HIGHER
CONCENTRATIONS OF METALS THAN THE DEEPER AQUIFER, BUT SOME LEAKAGE FROM THE SHALLOW TO THE DEEP
AQUIFER IS EVIDENT.  GROUND WATER FLOWS IN BOTH AQUIFERS TOWARD THE WETLANDS EAST OF THE SITE,
AND IT IS POSSIBLE THAT ONE OR BOTH AQUIFERS DISCHARGE TO THIS AREA.  AT THE CURRENT ESTIMATED
FLOW RATES OF APPROXIMATELY 4 M/YR IN THE SHALLOW AQUIFER, CONTAMINATED GROUND WATER MAY REACH
THE WETLANDS IN 100 YEARS.

4.0 CLEAN-UP CRITERIA

THE EXTENT OF CONTAMINATION WAS DEFINED IN SECTION 3.0 CURRENT SITE STATUS.  THIS SECTION
EXAMINES THE RELEVANCE AND APPROPRIATENESS OF WATER QUALITY CRITERIA UNDER THE CIRCUMSTANCES OF
RELEASE OF CONTAMINANTS AT THIS SITE.  BASED UPON CRITERIA FOUND TO BE RELEVANT AND APPROPRIATE,
THE MINIMUM GOALS OF REMEDIAL ACTION AT THIS SITE HAVE BEEN DEVELOPED.

PUBLIC HEALTH ASSESSMENT/CONSULTATION

ENVIRONMENTAL PATHWAYS

CONTAMINANTS FOUND IN SURFACE SOIL CAN TRAVEL OFF-SITE VIA SURFACE RUNOFF AND WIND EROSION. 
THOSE FOUND IN THE SUBSURFACE SOIL CAN LEACH INTO THE GROUND WATER BENEATH THE SITE.  THOSE
FOUND IN GROUND WATER CAN SEEP TO WELLS AND BE WITHDRAWN FOR HUMAN CONSUMPTION.  THEY CAN ALSO  
REACH THE SURFACE THROUGH SEEPS AND SPRINGS.

AT THIS SITE, THE PRIMARY CONTAMINATED MEDIA ARE SURFACE SOIL AND GROUND WATER.  ALTHOUGH THE
SUBSURFACE SOIL IS CONTAMINATED, THE CONTAMINATION DECREASES RAPIDLY WITH DEPTH AND THERE IS
LITTLE LIKELIHOOD OF HUMAN CONTACT WITH IT.

HUMAN EXPOSURE PATHWAYS

HUMAN EXPOSURE CAN OCCUR THROUGH INHALATION OF CONTAMINATED DUST, INGESTION OF CONTAMINATED
SOIL, DERMAL CONTACT WITH THE SOIL, OR THROUGH DRINKING CONTAMINATED SURFACE OR GROUND WATER. 
CONSUMPTION OF CONTAMINATED FISH OR VEGETABLES IS SOMETIMES POSSIBLE ALTHOUGH THIS EXPOSURE
ROUTE DOES NOT APPEAR TO BE A CONCERN AT THIS SITE.  BECAUSE THE MEDIA WHICH HAVE BEEN
CONTAMINATED ARE SURFACE SOIL AND GROUNDWATER, WHICH IS USED AS A WATER SUPPLY BY SOME PEOPLE IN
THE AREA, DERMAL CONTACT, INHALATION, AND INGESTION OF SOIL AND GROUND WATER WERE EVALUATED AS
HUMAN EXPOSURE PATHWAYS.  THE CONCENTRATIONS OF METALS FOUND AT THE SITE DO NOT POSE A DERMAL
THREAT AT THE SOIL AND WATER CONCENTRATIONS MEASURED.  THEREFORE, THIS EXPOSURE PATHWAY WAS 
ELIMINATED.

HEALTH EVALUATION

THERE HAVE BEEN NO REPORTED INSTANCES OF HEALTH COMPLAINTS OR CONCERNS BY PERSONS LIVING NEARBY
WITH THE EXCEPTION OF COMPLAINTS ABOUT THE RUNOFF OF THE GREEN LIQUID IN 1981 AND 1982.  NEITHER
THE RI NOR THE PUBLIC HEALTH EVALUATION (PHE) MENTIONED ANY HEALTH EFFECTS OF THE SITE ON THE
NEARBY POPULATION.

DISCUSSION



THE RI DOCUMENTED THE FACT THAT THE SURFACE OF THE SITE HAD BEEN CONTAMINATED BY THE SOLUTIONS
USED IN THE PRESSURE TREATING OF LUMBER. THIS MATERIAL HAD BEEN ALLOWED TO DRIP INTO THE SOIL,
BE WASHED FROM THE SITE BY SURFACE RUNOFF, AND PERCOLATE INTO THE GROUND, REACHING THE WATER
TABLE.  THE ARSENIC AND CHROMIUM LEVELS WERE HIGH IN THE SOIL IN THE WORK AREA WHERE THE TREATED
LUMBER WAS ALLOWED TO DRIP DRY.  SINCE THE VALENCE OF CHROMIUM HAS A DIRECT RELATIONSHIP TO ITS
TOXICITY AND SINCE THE REPORT DID NOT STATE WHICH VALENCE STATE WAS REPORTED, IT IS ASSUMED THAT
THE +6 STATE WAS REPORTED.  THIS IS THE MOST TOXIC FORM OF CHROMIUM.  RISK EVALUATIONS OF THE
POSSIBLE EFFECTS CAUSED BY THE LEVELS OF THESE CHEMICALS FOUND ON THE SURFACE WERE PERFORMED. 
THESE SHOWED SIGNIFICANT CANCER POTENTIAL LEVELS FOR CHILDREN PLAYING ON THE SITE OR FOR FUTURE
INDUSTRIAL WORKERS ON THE SITE IF IT IS REDEVELOPED.  THE CONCENTRATION OF COPPER FOUND IN THE
SURFACE SOIL WAS NOT HIGH ENOUGH TO BE OF CONCERN.

CHROMIUM WAS THE CONTAMINANT WITH THE HIGHEST CONCENTRATION IN THE GROUND WATER.  BOTH ARSENIC
AND CHROMIUM CONCENTRATIONS IN THE SHALLOW GROUND WATER ON-SITE ARE HIGH ENOUGH TO RENDER THE
WATER UNUSABLE.  THE HIGH ARSENIC CONCENTRATION WAS CONFINED TO THE SHALLOW GROUND WATER
ON-SITE.  CONTAMINANT TRANSPORT PROJECTIONS INDICATED THAT IT WAS POSSIBLE FOR THE ARSENIC
CONCENTRATIONS IN NEARBY WELLS TO APPROACH THE EPA PRIMARY DRINKING WATER MAXIMUM CONTAMINANT
LEVEL; ALTHOUGH AT THIS TIME, THE LEVELS OR ARSENIC ARE NOT HIGH ENOUGH IN THE NEARBY WELLS TO
BE OF CONCERN.  CHROMIUM, AT THE LEVEL DETACTED IN THE NEARBY WATTS WELL, IS HIGH ENOUGH (8600
UG/L) TO BE A PUBLIC HEALTH CONCERN.  THE EPA PRIMARY DRINKING WATER STANDARD FOR CHROMIUM IS 50
UG/L.  NONE OF THE OTHER PRIVATE WELLS SAMPLED IN THE AREA SHOWED HIGH LEVELS OF CHROMIUM. THERE
IS NO PRIMARY DRINKING WATER STANDARD FOR COPPER IN THE UNITED STATES.  THE SECONDARY LIMIT FOR
COPPER (1.0 MG/L) IS BASED ON TASTE, NOT ON HEALTH.  COPPER WAS FOUND IN GROUND WATER IN
TEMPORARY WELLS AND IN PERMANENT MONITORING WELLS AT CONCENTRATIONS WHICH EXCEEDED THIS
SECONDARY LIMIT (2.7 MG/L MAXIMUM); HOWEVER, THIS IS LESS THAN THE EUROPEAN LIMIT OF 3.0 MG/L
FOR WATER WHICH HAS BEEN IN CONTACT WITH PLUMBING FOR 16 HOURS.

HEALTH CONSULTATION FROM THE PUBLIC HEALTH SERVICE AGENCY FOR TOXIC SUBSTANCES AND DISEASE
REGISTRY (ATSDR)

BASED UPON THE DATA AND INFORMATION PROVIDED, IT IS THE OPINION OF THE ATSDR THAT THE HEALTH
THREAT BASED ARSENIC SOIL CLEAN-UP CRITERIA OF 1 PPM RECOMMENDED BY THE CONTRACTORS IN THE
PUBLIC HEALTH EVALUATION IS UNREALISTIC, UNACHIEVABLE AND GROSSLY OVERCONSERVATIVE FOR THIS
SITE. IT IS THE ATSDR OPINION THAT THE ALLOWABLE HEALTH BASED SOIL CLEAN-UP CRITERIA SHOULD BE
AROUND 200 PPM IF THE SITE IS TO BE CONSIDERED A POTENTIAL FUTURE RESIDENTIAL AREA.  IF THE SITE
IS TO BE CONSIDERED FOR INDUSTRIAL USE OR CONTINUE TO BE RURAL, THEN THE ALLOWABLE HEALTH THREAT 
BASED LEVEL COULD BE SET EVEN HIGHER.

4.2 GROUND WATER REMEDIATION

IN DETERMINING THE DEGREE OF GROUND WATER CLEAN-UP, SECTION 121(D) OF THE SUPERFUND AMENDMENTS
AND REAUTHORIZATION ACT OF 1986 (SARA) REQUIRES THAT THE SELECTED REMEDIAL ACTIONS ESTABLISH A
LEVEL OR STANDARD OF CONTROL WHICH COMPLIES WITH ALL "APPLICABLE AND RELEVANT OR APPROPRIATE
REGULATIONS" (ARARS).

THIS REMEDY IS A COST-EFFECTIVE REMEDY WHICH ACHIEVES A LEVEL PROTECTIVE OF HUMAN HEALTH AND
WILL REMOVE THE THREATS THIS SITE POSES TO THE ENVIRONMENT.  THE REMEDY WILL MEET APPROPRIATE
REQUIREMENTS, AND IS COST-EFFECTIVE.  FINALLY, THE REMEDY UTILIZES PERMANENT TREATMENT
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.

4.3 SOIL REMEDIATION

THE PUBLIC HEALTH ASSESSMENT IN THE RI REPORT DETERMINED THAT RISKS TO HUMAN HEALTH AS A RESULT
OF EXPOSURE TO AN ON-SITE CONTAMINANTS VIA INHALATION, INGESTION, AND DERMAL CONTACT ARE VERY
LOW UNDER PRESENT USE CONDITIONS AT THE SITE.  FOR POTENTIAL FUTURE USE SCENARIOS, THE RISK IS
SLIGHTLY HIGHER.  THEREFORE, REMEDIATION OR INSTITUTIONAL CONTROLS WILL BE NECESSARY TO ASSURE
THAT AN INCREASED RISK TO HUMAN HEALTH IS NOT POSED IN THE FUTURE.

SINCE THE HEALTH-BASED CLEAN-UP LEVEL FOR CHROMIUM IS ABOVE BACKGROUND LEVELS FOR THIS CHEMICAL
AT THE SITE, THIS VALUE (APPROXIMATELY 600 MG/KG) WOULD PROBABLY BE AN APPROPRIATE CLEAN-UP
GOAL.  LEVELS RANGING FROM 1 MG/KG TO 50 MG/KG OF ARSENIC HAVE BEEN SEEN TO OCCUR NATURALLY IN
SOILS.



BASED UPON THE DATA AND INFORMATION PROVIDED IN THE PUBLIC HEALTH EVALUATION, THE AGENCY FOR
TOXIC SUBSTANCES AND DISEASE REGISTRY STATED THAT THE HEALTH THREAT BASED ARSENIC SOIL CLEAN-UP
CRITERIA OF 1 PPM RECOMMENDED BY THE CONTRACTORS IN THE PUBLIC HEALTH EVALUATION IS UNREALISTIC,
UNACHIEVABLE AND GROSSLY OVERCONSERVATIVE FOR THIS SITE. THE ALLOWABLE HEALTH BASED SOILS
CLEAN-UP CRITERIA SHOULD BE AROUND 200 PPM IF THE SITE IS TO BE CONSIDERED A POTENTIAL FUTURE
RESIDENTIAL AREA. THE EPA HEADQUARTERS HAZARDOUS SITE CONTROL DIVISION DIRECTOR CONCURRED WITH
THIS RATIONALE DURING A SEPTEMBER 9, 1987 CONSULTATION.

#AE
5.0 ALTERNATIVE EVALUATION

THE PURPOSE OF REMEDIAL ACTION AT THE PALMETTO WOOD PRESERVING SITE IS TO MITIGATE AND MINIMIZE
CONTAMINATION IN THE SOILS AND GROUND WATER, AND TO REDUCE POTENTIAL RISKS TO HUMAN HEALTH AND
THE ENVIRONMENT.  THE FOLLOWING CLEAN-UP OBJECTIVES WERE DETERMINED BASED ON REGULATORY
REQUIREMENTS AND LEVELS OF CONTAMINATION FOUND AT THE SITE:

• TO PROTECT THE PUBLIC HEALTH AND THE ENVIRONMENT FROM EXPOSURE TO CONTAMINATED
ON-SITE SOILS THROUGH INHALATION, DIRECT CONTACT, AND EROSION OF SOILS INTO SURFACE
WATERS AND WETLANDS;

• TO PREVENT OFF-SITE MOVEMENT OF CONTAMINATED GROUNDWATER.

• TO RESTORE CONTAMINATED GROUND WATER TO LEVELS PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.

AN INITIAL SCREENING OF APPLICABLE TECHNOLOGIES WAS PERFORMED TO IDENTIFY THOSE WHICH BEST MEET
THE CRITERIA OF SECTION 300.65 OF THE NATIONAL CONTINGENCY PLAN (NCP).  FOLLOWING THE INITIAL
SCREENING OF TECHNOLOGIES, POTENTIAL REMEDIAL ACTION ALTERNATIVES WERE IDENTIFIED AND ANALYZED. 
THESE ALTERNATIVES WERE SCREENED AND THOSE WHICH BEST SATISFIED THE CLEAN-UP OBJECTIVES, WHILE
ALSO BEING COST-EFFECTIVE AND TECHNICALLY FEASIBLE, WERE DEVELOPED FURTHER.

TABLE 3-8 SUMMARIZES THE RESULTS OF THE SCREENING PROCESS.  EACH OF THE REMAINING ALTERNATIVES
FOR SOILS AND GROUND WATER REMEDIATION WAS EVALUATED BASED UPON COST, TECHNICAL FEASIBILITY,
INSTITUTIONAL REQUIREMENTS, AND DEGREE OF PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT.  A
COST SUMMARY IS PRESENTED IN TABLE 10-13 STATE COST-SHARING.

5.1 ALTERNATIVES FOR GROUND WATER REMEDIATION

ALTERNATIVE A-1:  SLURRY WALL AND CAP

UNLIKE OTHER GROUND WATER ALTERNATIVES IN WHICH CONTAMINATED WATER IS REMOVED AND TREATED, THE
PURPOSE OF THIS ALTERNATIVE IS TO PREVENT CONTAMINATION MIGRATION BY CONTAINING THE PLUME.

THIS ALTERNATIVE INVOLVES THE INSTALLATION OF A CIRCUMFERENTIAL SLURRY WALL AROUND THE PERIMETER
OF THE GROUND WATER CONTAMINATION PLUME. THE SLURRY TRENCH WOULD BE EXCAVATED DOWN TO THE LAYER
SEPARATING THE SHALLOW AQUIFER FROM THE DEEP AQUIFER (APPROXIMATELY 35 FEET BELOW GROUND
SURFACE).  THE BACKFILL MATERIAL WOULD CONSIST OF A MIXTURE OF EXCAVATED SOILS AND BENTONITE
CLAY.  THE PERMEABILITY OF THE WALLS WOULD BE MINIMIZED.  THE LOW PERMEABILITY OF THE UNDERLYING
LAYER SEPARATING THE TWO AQUIFERS MINIMIZES VERTICAL MOVEMENT OF THE GROUND WATER.  BECAUSE THE
SLURRY WALLS WOULD BE KEYED INTO THIS LAYER, THE POTENTIAL FOR MIGRATION OF CONTAMINATED WATER
UNDER THE WALLS WOULD BE LOW.

AN IMPERMEABLE CAP WOULD BE CONSTRUCTED WITHIN THE CONTAMINATED AREA TO PREVENT THE AREA
ENCLOSED BY THE WALLS FROM LEACHING CONTAMINANTS INTO THE GROUND WATER AND FROM FILLING WITH AN
EXCESS AMOUNT OF WATER.  THE CAP WOULD CONSIST OF A 12-INCH LAYER OF VEGETATED TOPSOIL, A LAYER
OF GEOTEXTILE FILTER FABRIC DRAIN NET, A 60-MIL SYNTHETIC LINER, AND 24 INCHES OF COMPACTED
CLAY.

ESTIMATED COST:  $1.37 - $2.74 MILLION.

ALTERNATIVE A-2:  SLURRY WALL AND ENCAPSULATION

THE PURPOSE OF THIS ALTERNATIVE, SIMILAR TO ALTERNATIVE A-1, IS TO PREVENT CONTAMINANT MIGRATION



BY CONTAINING THE PLUME.  THIS ALTERNATIVE INVOLVES THE INSTALLATION OF A CIRCUMFERENTIAL SLURRY
WALL AROUND THE PERIMETER OF THE GROUND CONTAMINATION PLUME.  THE SLURRY TRENCH WOULD BE
EXCAVATED DOWN TO THE LAYER SEPARATING THE SHALLOW AQUIFER FROM THE DEEP AQUIFER (APPROXIMATELY
35 FEET BELOW GROUND SURFACE).  THE BACKFILL MATERIAL WOULD CONSIST OF A MIXTURE OF EXCAVATED
SOIL AND BENTONITE CLAY.  THE PERMEABILITY OF THE WALLS WOULD BE GREATLY REDUCED BECAUSE OF
SWELLING PROPERTIES OF THE CLAY.  THUS, THE LATERAL MIGRATION OF CONTAMINATED GROUND WATER
WITHIN THE WALLS WOULD BE MINIMIZED.  THE LOW PERMEABILITY OF THE UNDERLYING LAYER SEPARATING
THE TWO AQUIFERS WOULD BE KEYED INTO THIS LAYER, THE POTENTIAL FOR MIGRATION OF CONTAMINATED
WATER UNDER THE WALLS WOULD BE LOW.

A CONTAINMENT CELL (ENCAPSULATION CELL) WOULD BE CONSTRUCTED WITHIN THE CONTAMINATED AREA TO
PREVENT THE AREA ENCLOSED BY THE WALLS FROM LEACHING CONTAMINANTS INTO THE GROUND WATER AND FROM
FILLING WITH AN EXCESS AMOUNT OF WATER.  THE CELL CONSTRUCTION INVOLVES EXCAVATION TO AS DEEP AS
EIGHT FEET BELOW SURFACE OF CONTAMINATED SOILS AND RETURNING THE CONTAMINATED SOILS TO SYNTHETIC
MEMBRANE LINED EXCAVATION TRENCHES (CONTAINMENT AREA).  IN ADDITION, A COMPOSITE CAP CONSISTING
OF CLAY AND A SYNTHETIC MEMBRANE LINE WILL BE CONSTRUCTED OVER THE CONTAINMENT AREA TO ENSURE
TOTAL ENCAPSULATION WITHIN THE CIRCUMFERENCE OF THE SLURRY WALL.

ESTIMATED COST:  $1.84 - $2.21 MILLION.

ALTERNATIVE A-3:  EXTRACTION, FILTRATION, ION EXCHANGE, DISCHARGE

UNDER THIS ALTERNATIVE, GROUND WATER WOULD BE EXTRACTED FROM THE SITE AND WOULD INVOLVE TREATING
THE GROUND WATER AT THE PWP SITE BY REMOVING HEAVY METAL IONS VIA ION EXCHANGE.  TREATMENT
CONSISTS OF PASSING PREFILTERED GROUND WATER THROUGH SYNTHETIC RESINS.  THE METAL IONS ADSORB
ONTO THE MATERIAL, DISPLACING NON-TOXIC IONS, SUCH AS SODIUM, FROM THE RESIN SURFACE.

DUE TO THE LOW FLOW RATES EXPECTED FROM THE EXTRACTION SYSTEM, TREATMENT WOULD BE CONDUCTED ON A
BATCH BASIS.  UNTREATED GROUND WATER WOULD BE PUMPED FIRST TO A STORAGE TANK, WHICH WOULD HOLD
APPROXIMATELY ONE WEEKS FLOW.  OPERATORS WOULD ARRIVE ON-SITE WEEKLY TO INITIATE TREATMENT.

THE STORED GROUND WATER WOULD FIRST BE PUMPED TO A FILTRATION UNIT AS THE PRELIMINARY TREATMENT
STEP.  FILTRATION IS NECESSARY TO PREVENT SUSPENDED SOLIDS FROM CLOGGING THE ION EXCHANGE UNITS. 
THE PREFILTERED WATER WOULD THEN BE PUMPED THROUGH A SERIES OF ION EXCHANGE UNITS.  THE
PREFILTERED WATER WOULD THEN BE PUMPED THROUGH A SERIES OF ION EXCHANGE COLUMNS.  OPERATING
EXPERIENCE INDICATES THAT PROBABLY TWO TYPES OF ION EXCHANGE RESINS WILL BE REQUIRED.

RESINS WHICH REMOVE HEXAVALENT CHROMIUM ARE VERY SELECTIVE AND ARE GENERALLY NOT EFFECTIVE FOR
TREATMENT OF OTHER METALS.  A SECOND, LESS SELECTIVE, RESIN WOULD BE REQUIRED FOR REMOVAL OF THE
COPPER AND ARSENIC IONS, AND ANY TRIVALENT CHROMIUM IONS WHICH MAY BE PRESENT.  THE TREATED
GROUND WATER WOULD BE DISCHARGED TO A STREAM LOCATED SOUTHWEST OF THE SITE.  APPROXIMATELY 10.5
MILLION GALLONS OF WATER WOULD BE TREATED.

ESTIMATED COST: :$746,000 - $2.1 MILLION.

ALTERNATIVE A-4:  EXTRACTION, REDUCTION, PRECIPITATION, FILTRATION DISCHARGE

UNDER THIS ALTERNATIVE, GROUND WATER WOULD BE EXTRACTED FROM THE SITE AND WOULD INVOLVE TREATING
THE GROUND WATER AT THE PWP SITE BY REMOVING HEAVY METAL IONS VIA REDUCTION AND PRECIPITATION. 
TREATMENT CONSISTS OF ADDING CHEMICAL REDUCING AGENTS TO CONVERT HEXAVALENT CHROMIUM TO THE
TRIVALENT FORM, AND THEN PRECIPITATING THE CHROMIUM, COPPER, AND ARSENIC IONS OUT OF THE
SOLUTION.  TREATED WATER WOULD BE FILTERED PRIOR TO DISCHARGE TO FURTHER REDUCE CONTAMINANT
CONCENTRATIONS.

DUE TO THE LOW FLOW RATES EXPECTED FROM THE EXTRACTION SYSTEM, TREATMENT WOULD BE CONDUCTED ON A
BATCH BASIS.  UNTREATED GROUND WATER WOULD BE PUMPED FIRST TO A STORAGE TANK, WHICH WOULD HOLD
APPROXIMATELY ONE-WEEKS'S FLOW.  OPERATORS WOULD ARRIVE ON-SITE WEEKLY TO INITIATE TREATMENT.

THE STORED GROUND WATER WOULD FIRST BE PUMPED TO A TANK, WHERE THE PH WOULD BE LOWERED TO 2,
UTILIZING SULFURIC ACID.  FOLLOWING PH ADJUSTMENT, A CHEMICAL REDUCING AGENT, SUCH AS SODIUM
METABISULFITE, WOULD BE ADDED TO CONVERT THE HEXAVALENT CHROMIUM TO THE TRIVALENT FORM.
APPROXIMATELY 30 MINUTES OF AGITATION TIME IN THE REACTOR WILL BE REQUIRED TO COMPLETE THE
REACTION.  A SIMPLE AND ACCURATE FIELD ANALYSIS WILL CONFIRM THAT ALL HEXAVALENT CHROMIUM IS



CONVERTED.

FOLLOWING REDUCTION, THE GROUND WATER WILL FLOW INTO A SECOND TANK, WHERE A PRECIPITATION AGENT,
SUCH AS LIME OR SODIUM HYDROXIDE, WILL BE ADDED UNTIL A PH OF APPROXIMATELY 9.5 IS ACHIEVED. 
THESE CHEMICALS ADD AN EXCESS OF HYDROXIDE IONS TO THE GROUND WATER, WHICH FORM INSOLUBLE
COMPOUNDS WITH THE COPPER, CHROMIUM AND ARSENIC IONS.  ONCE THE PROPER PH IS REACHED, A
POLYELECTROLYTE (POLYMER) WILL BE ADDED TO AID IN THE FLOCCULATION OF THE INSOLUBLE
PRECIPITATES.  THE WATER WILL THEN FLOW BY GRAVITY INTO A CLARIFIER, WHERE THE FLOC WILL SETTLE
OUT OF THE SOLUTION.  EFFLUENT FROM THE CLARIFIER WILL BE FILTERED PRIOR TO DISCHARGE, IN ORDER
TO REMOVE ANY FINE SOLIDS WHICH REMAIN IN THE WASTEWATER.  THE TREATED GROUND WATER WOULD BE
DISCHARGED TO A STREAM LOCATED SOUTHWEST OF THE SITE.  APPROXIMATELY 10.5 MILLION GALLONS OF 
WATER WOULD BE TREATED.

ESTIMATED COST:  $760,000 - $2.0 MILLION.

ALTERNATIVE A-5:  EXTRACTION, FILTRATION, ION EXCHANGE, PRECIPITATION, FILTRATION, DISCHARGE

UNDER THIS ALTERNATIVE, GROUND WATER WOULD BE EXTRACTED FROM THE SITEAND WOULD INVOLVE TREATING
THE GROUND WATER AT THE PWP SITE BY REMOVING HEAVY METAL IONS VIA A COMBINATION OF ION EXCHANGE
AND PRECIPITATION. TREATMENT CONSISTS OF PASSING PREFILTERED GROUND WATER THROUGH A SYNTHETIC
RESIN, FOLLOWED BY PRECIPITATION.  IN ION EXCHANGE, THE METAL IONS ADSORB ONTO THE MATERIAL,
DISPLACING NON-TOXIC IONS, SUCH AS SODIUM, FROM THE RESIN SURFACE.  FOR THIS ALTERNATIVE, ONLY
ONE ION EXCHANGE COLUMN WOULD BE REQUIRED AND WOULD REMOVE HEXAVALENT CHROMIUM. PRECIPITATION
WOULD REMOVE THE TRIVALENT CHROMIUM, COPPER, AND ARSENIC IONS FROM THE GROUND WATER.  TREATED
WATER WOULD BE FILTERED AGAIN PRIOR TO FURTHER REDUCE CONTAMINANT CONCENTRATIONS.

DUE TO THE LOW FLOW RATES EXPECTED FROM THE EXTRACTION SYSTEM, TREATMENT WOULD BE CONDUCTED ON A
BATCH BASIS.  UNTREATED GROUND WATER WOULD BE PUMPED FIRST TO A STORAGE TANK, WHICH WOULD HOLD
APPROXIMATELY ONE WEEK'S FLOW.  OPERATORS WOULD ARRIVE ON-SITE WEEKLY TO INITIATE TREATMENT.

THE STORED GROUND WATER WOULD FIRST BE PUMPED TO A FILTRATION UNIT AS THE PRELIMINARY TREATMENT
STEP.  FILTRATION IS NECESSARY TO PREVENT SUSPENDED SOLIDS FROM CLOGGING THE ION EXCHANGE UNITS. 
THE PREFILTERED WATER WOULD THEN BE PUMPED THROUGH AN ION EXCHANGE COLUMN FOR REMOVAL OF
HEXAVALENT CHROMIUM.

FOLLOWING ION EXCHANGE, THE GROUND WATER WILL FLOW INTO A TANK WHERE A PRECIPITATION AGENT, SUCH
AS LIME OR SODIUM HYDROXIDE, WILL BE ADDED UNTIL A PH OF APPROXIMATELY 9.5 IS ACHIEVED.  THESE
CHEMICALS ADD AN EXCESS OF HYDROXIDE IONS TO THE GROUND WATER, WHICH FORM INSOLUBLE COMPOUNDS
WITH THE COPPER, TRIVALENT CHROMIUM, AND ARSENIC IONS.  ONCE THE PROPER PH IS REACHED, A
POLYELECTROLYTE (POLYMER) WILL BE ADDED TO AID IN THE FLOCCULATION OF THE INSOLUBLE
PRECIPITATES.  THE WATER WILL THEN FLOW BY GRAVITY INTO A CLARIFIER, WHERE THE FLOC WILL SETTLE
OUT OF SOLUTION.  EFFLUENT FROM THE CLARIFIER WILL BE FILTERED PRIOR TO DISCHARGE, IN ORDER TO
REMOVE ANY FINE SOLIDS WHICH REMAIN IN THE WASTEWATER.  THE TREATED GROUND WATER WOULD BE
DISCHARGED TO A STREAM LOCATED SOUTHWEST OF THE SITE.  APPROXIMATELY 10.5 MILLION GALLONS OF
WATER WOULD BE TREATED.

ESTIMATED COST:  $1.0 - $2.8 MILLION.

5.2 ALTERNATIVES FOR SOILS REMEDIATION

B-1:  SURFACE CAPPING

CAPPING OF THE CONTAMINATED AREA WOULD INVOLVE THE CONSTRUCTION OF A COMPOSITE CAP CONFORMING TO
RCRA GUIDELINES.  THE AREA TO BE CAPPED ENCOMPASSES APPROXIMATELY 144,000 SQUARE FEET.

THIS OPERATION WOULD FIRST CONSIST OF THE PLACEMENT OF A TWO-FOOT CLAY LAYER, COMPACTED IN
SIX-INCH LIFTS.  A 60-MIL SYNTHETIC LINER WOULD THEN BE PLACED OVER THE CLAY.  NEXT, A SYNTHETIC
DRAINAGE NET WOULD BE SPREAD AND OVERLAIN WITH GEOTEXTILE FABRIC.  THE GEOTEXTILE FABRIC WOULD
MAINTAIN THE DRAINAGE LAYER AND HELP TO STABILIZE A FINAL LAYER OF 12 INCHES OF TOPSOIL BY
KEEPING FINE TOPSOIL PARTICLES FROM FILLING THE PORE SPACE OF THE DRAIN NET.  THE TOPSOIL WOULD
BE VEGETATED TO PREVENT EROSION.  ALSO, THE CAP WOULD HAVE A MINIMUM SLOPE OF 2 PERCENT TO THE  
EAST.  DRAINAGE CHANNELS WILL BE CONSTRUCTED TO DIRECT SURFACE RUNOFF TO THE SWAMPY AREA EAST OF
THE SITE.  PRECIPITATION THAT PERCOLATES THROUGH THE TOPSOIL WOULD FLOW LATERALLY THROUGH THE



DRAIN NET AND OVER THE IMPERMEABLE SYNTHETIC AND CLAY BARRIER AND INTO THE DRAINAGE CHANNELS.

ESTIMATED COST:  $.75 - $1.4 MILLION.

ALTERNATIVE B-2:  ON-SITE CONTAINMENT/ENCAPSULATION

THIS REMEDIAL ALTERNATIVE INVOLVES EXCAVATION OF CONTAMINATED SOILS AND RETURNING THE
CONTAMINATED SOILS TO SYNTHETIC MEMBRANE LINED EXCAVATION TRENCHES (CONTAINMENT AREA).  IN
ADDITION, A SURFACE COMPOSITE CAP CONSISTING OF CLAY AND A SYNTHETIC MEMBRANE LINER WILL BE
CONSTRUCTED OVER THE CONTAINMENT AREA TO ENSURE TOTAL ENCAPSULATION.

THIS REMEDIAL ALTERNATIVE EVALUATION IS BASED ON THE FOLLOWING ASSUMPTIONS:

• EXCAVATION OF APPROXIMATELY 19,895 CUBIC YARDS OF CONTAMINATED SOILS, CONSTRUCTING A
LANDFILL THAT MEETS RCRA STANDARDS, REPLACEMENT OF CONTAMINATED SOILS AND MATERIALS
IN THE LANDFILL, AND PLACING A COMPOSITE CAP OVER THE LANDFILL FOR ENCAPSULATION.

• THE LANDFILL WILL BE CONSTRUCTED WITH A DOUBLE LEACHATE COLLECTION SYSTEM AND A
COMPOSITE CAP.

• FLUIDS COLLECTED DURING EXCAVATION WILL BE STORED, ANALYZED, AND PROCESSED. 
LEACHATE COLLECTED FROM THE LANDFILL WILL BE PUMPED FROM A CENTRAL HEADER TO THE
SURFACE TO BE ANALYZED AND TREATED.

ESTIMATED COST:  $1.61 MILLION.

ALTERNATIVE B-3:  EXTRACTION/SOIL FLUSHING

THIS ALTERNATIVE WOULD INVOLVE TREATING CONTAMINATED SOILS AT THE PWP SITE BY REMOVING ARSENIC
AND CHROMIUM VIA AN ACIDIC WATER WASH (PH OF APPROXIMATELY 2.5).  TREATMENT CONSISTS OF FLUSHING
SOILS WITH AN ACIDIC WATER SOLUTION.  DUE TO THE INCREASED SOLUBILITY OF METALS IN A LOW PH
ENVIRONMENT, THE CONTAMINATED PARTICLES LEACH OUT OF THE SOIL AND INTO THE FLUSHING SOLUTION
WHICH IS DIRECTED TO A WATER TREATMENT SYSTEM.

THE INITIAL STEP INVOLVES EXCAVATING SOIL IN A SIMILAR MANNER AS ALTERNATIVE B-2 AND B-4.  AFTER
THE SOILS ARE EXCAVATED, THEY ARE PLACED IN THE TREATMENT UNIT.  THE SOILS ARE CONVEYED THROUGH
TWO STAGES OF TREATMENT WHICH ARE IDENTICAL.  THE SYSTEM IS AN INDEPENDENT TWO-STAGE SYSTEM,
HOWEVER, IF THE SYSTEM IS UTILIZED, A COUNTER CURRENT CONFIGURATION WOULD BE CONSIDERED.  THE
FIRST STAGE CONSISTS OF ADDING ACIDIC WATER SOLUTION TO THE SOILS, MIXING AND THEN DEWATERING. 
SOIL IS THEN CONVEYED TO STAGE TWO WHERE THE SAME PROCESS IS REPEATED. OPERATING EXPERIENCE
INDICATES THAT TWO STAGES OF SOIL FLUSHING ARE NEEDED, HOWEVER, ADDITIONAL FLUSHING WILL BE
PERFORMED AS REQUIRED UNTIL EFFLUENT CRITERIA IS ATTAINED.  SOIL IS TESTED FOR DECONTAMINATION.
VERIFICATION, AND PROCESSED TO ORIGINAL BUFFER CAPACITY.  THE TREATED SOIL IS REPLACED IN THE
ORIGINAL EXCAVATION TRENCH WHERE NATURAL AERATION IS SUPPLEMENTED BY TILLING AND COMPACTION. 
THE FLUSHING SOLUTION IS PUMPED TO AN ON-SITE WATER TREATMENT FACILITY FOR PROCESSING AND
RECIRCULATION THROUGH THE SOIL TREATMENT UNIT.

ESTIMATED COST:  $1,712,000.

ALTERNATIVE B-4:  EXCAVATION AND OFF-SITE DISPOSAL

THIS ALTERNATIVE INCLUDES THE EXCAVATION OF ALL CONTAMINATED AREAS AND THE FINAL DISPOSAL OF THE
WASTE IN AN OFF-SITE RCRA PERMITTED FACILITY. APPROXIMATELY 20,000 CUBIC YARDS OF CONTAMINATED
SOILS WOULD BE EXCAVATED.  EXCAVATION OF SOILS WOULD BE ACCOMPLISHED WITH STANDARD EARTH MOVING
EQUIPMENT.

GSX SERVICES, INC. OF PINEWOOD, SOUTH CAROLINA, WAS CONTACTED AND INDICATED AVAILABLE CAPACITY
AND INTEREST IN MANAGING THE SOILS REMOVED FROM THE PWP SITE.  THIS FACILITY IS LOCATED
APPROXIMATELY 70 MILES FROM THE SITE.

ESTIMATED COST:  $5.86 MILLION.

NO-ACTION ALTERNATIVE



UNDER THE NO-ACTION ALTERNATIVE, GROUNDWATER AND SOIL WOULD NOT BE REMEDIATED.  MONITORING IS AN
OPTION WHICH MAY OR MAY NOT BE IMPLEMENTED.  THIS ALTERNATIVE IS PRESENTED TO PROVIDE A
BASE-LEVEL ACTION, AGAINST WHICH OTHER ALTERNATIVES MAY BE COMPARED.

THIS NO-ACTION ALTERNATIVE WOULD NOT BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT. 
CONTAMINATED GROUND WATER COULD EVENTUALLY MIGRATE TO RESIDENTIAL WELLS DOWNGRADIENT OF THE
SITE, AND COULD DISCHARGE INTO THE WALLACE RIVER WETLANDS, WHICH ARE INHIBITED BY ENDANGERED
SPECIES.

THE NO-ACTION ALTERNATIVE IS REJECTED FOR THESE REASONS, AND BECAUSE IT WOULD NOT COMPLY WITH
SARA REQUIREMENTS TO REDUCE THE VOLUME, MOBILITY, OR TOXICITY OF HAZARDOUS SUBSTANCES WHEN
TREATMENT TO ACCOMPLISH THIS IS FEASIBLE.

#RA
6.0 RECOMMENDED ALTERNATIVES

6.1 DESCRIPTION OF RECOMMENDED REMEDY

THE RECOMMENDED ALTERNATIVE FOR REMEDIATION OF GROUND WATER AT THE PALMETTO WOOD PRESERVING SITE
INCLUDE EXTRACTION, FILTRATION, ION EXCHANGE AND DISCHARGE OF TREATED GROUND WATER TO A STREAM
LOCATED SOUTHWEST OF THE SITE OR A WASTEWATER/PRIVATE TREATMENT FACILITY.

THE RECOMMENDED ALTERNATIVE FOR REMEDIATION OF CONTAMINATED SOIL INCLUDE THE EXTRACTION AND
FLUSHING SOILS WITH AN ACIDIC WATER SOLUTION. TREATED SOIL IS REPLACED IN THE ORIGINAL
EXCAVATION TRENCH WHERE NATURAL AERATION IS SUPPLEMENTED BY TILLING AND COMPACTION.

THESE RECOMMENDED ALTERNATIVES MEET THE REQUIREMENTS OF THE NATIONAL OIL AND HAZARDOUS SUBSTANCE
CONTINGENCY PLAN (NCP), 40 CFR 300.68(J), AND THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT
OF 1986 (SARA).  THIS REMEDY PERMANENTLY AND SIGNIFICANTLY REDUCES THE VOLUME OF HAZARDOUS
SUBSTANCES IN THE GROUND WATER, AND REDUCES THE VOLUME AND/OR MOBILITY OF CONTAMINANTS IN THE
SOIL.

THESE ALTERNATIVES ARE COST-EFFECTIVE WHEN COMPARED WITH OTHER APPLICABLE ALTERNATIVES. 
ALTERNATIVE A-1 HAS A HIGH RISK OF SPREADING CONTAMINATION; A-2 DOES NOT REMOVE SOURCE MATERIAL. 
ALTERNATIVES B-1 AND B-2 WOULD LEAVE SOURCE MATERIAL ON-SITE, IN CONTACT WITH GROUND WATER; B-4
WOULD REMOVE CONTAMINATED SOIL FROM THE SITE, BUT WOULD LANDFILL IT OFF-SITE.  ALTERNATIVE B-3
IS CONSIDERED COST-EFFECTIVE BECAUSE IT WOULD BE A PERMANENT REMEDY, PROVIDING THE GREATEST
PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.

#OM
6.2 OPERATION AND MAINTENANCE

THIS REMEDY WILL REQUIRE APPROXIMATELY 27 YEARS FOR GROUND WATER TREATMENT AND APPROXIMATELY ONE
MONTH WOULD BE NEEDED TO OPTIMIZE THE SOIL FLUSHING SYSTEM.  THE SOIL SYSTEM WOULD OPERATE DAILY
AT A RATE OF 100 CUBIC YARDS PER DAY.  IF NO MAJOR PROBLEMS OR SHUT-DOWN OCCURRED, THE DURATION
OF THE OPERATION WOULD BE APPROXIMATELY 2 YEARS.  THE ANNUAL O&M COSTS ARE ESTIMATED TO BE $
176,163.

LONG-TERM GROUND WATER MONITORING WILL BE REQUIRED TO ASSURE THE EFFECTIVENESS AND PERMANENCE OF
THE SOIL AND GROUND WATER REMEDIES. MONITORING WELLS AND RESIDENTIAL WELLS ON AND OFF THE SITE
WILL BE INCLUDED IN THE MONITORING PROGRAM.  GROUND WATER SAMPLING WILL BE CONDUCTED QUARTERLY
FOR THE FIRST TWO YEARS, AND YEARLY AFTER THAT. THIRTY YEARS OF MONITORING WAS INCLUDED IN COST
ESTIMATES, BUT THIS PERIOD MAY BE SIGNIFICANTLY LESS.

6.3 COST OF RECOMMENDED ALTERNATIVE

CAPITAL COST OF GROUND WATER REMEDIATION IS $746,000 - $2.1 MILLION AND THE ANNUALLY SYSTEM
OPERATING COST IS $123,000 AFTER TREATMENT IS COMPLETED, THE YEARLY O&M COST WOULD INCLUDE
MONITORING ONLY.

#SCH
6.4 SCHEDULE



THE PLANNED SCHEDULE FOR REMEDIAL ACTIVITIES AT THE PALMETTO WOOD SITE IS AS FOLLOWS:

           OCTOBER 1987 - APPROVE RECORD OF DECISION

           DECEMBER 1987 - BEGIN REMEDIAL DESIGN

           AUGUST 1988 -  COMPLETE REMEDIAL DESIGN AND BEGIN MOBILIZATION

           AUGUST 1989 - COMPLETE MOBILIZATION, EQUIPMENT INSTALLATION, AND TESTING

           AUGUST 1999 - COMPLETE REMEDIAL ACTIVITIES.

#FA
6.5 FUTURE ACTIONS

FOLLOWING COMPLETION OF REMEDIAL ACTIVITIES, NO FURTHER ACTION WILL NEED TO BE PERFORMED TO
MAINTAIN THIS REMEDY.  THE RECOMMENDED ALTERNATIVES ARE PERMANENT REMEDIES.  THE SOIL
REMEDIATION WILL REQUIRE NO LONG-TERM OPERATION OR MAINTENANCE.  LONG-TERM GROUND WATER
MONITORING WILL BE REQUIRED TO ASSURE THE EFFECTIVENESS OF THIS REMEDY.

#OEL
6.6 CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

REMEDIAL ACTIONS PERFORMED UNDER CERCLA MUST COMPLY WITH ALL APPLICABLE FEDERAL AND STATE
REGULATIONS.  ALL ALTERNATIVES CONSIDERED FOR THE PALMETTO WOOD PRESERVING SITE WERE EVALUATED
ON THE BASIS OF THE DEGREE TO WHICH THEY COMPLIED WITH THESE REGULATIONS.  THE RECOMMENDED
ALTERNATIVES WERE FOUND TO MEET OR EXCEED ALL APPLICABLE ENVIRONMENTAL LAWS, AS DISCUSSED BELOW.

• RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

          THE RECOMMENDED REMEDY FOR SOIL CONTAMINATION INCLUDES
          EXCAVATION AND SOIL FLUSHING.  THIS IS AN ON-SITE REMEDIAL
          ACTION WHICH MEETS THE TECHNICAL REQUIREMENT OF THIS REGULATION.

• CLEAN WATER ACT

          NO CONTAMINANTS HAVE BEEN DETECTED IN THE SURFACE WATER OR
          WETLANDS NEAR THE SITE.  SOIL REMEDIATION AND GROUND WATER
          REMEDIATION ARE AIMED AT SOURCE CONTROL, AND IMPLEMENTATION OF
          THE RECOMMENDATION ALTERNATIVES WOULD ELIMINATE THE POSSIBILITY
          OF FUTURE CONTAMINATION OF WETLANDS AND SURFACE WATERS.

• FLOODPLAIN MANAGEMENT EXECUTIVE ORDER 11988

          THIS SITE DOES NOT LIE WITHIN A FLOODPLAIN AND THUS IS NOT
          SUBJECT TO THE REQUIREMENTS OF E.O. 11988.

• DEPARTMENT OF TRANSPORTATION

          TRANSPORTATION OF HAZARDOUS WASTE IS REGULATED BY THE DEPARTMENT
          OF TRANSPORTATION (DOT).  IF RESIDUAL MATERIAL RESULTS FROM
          GROUND WATER OR SOIL TREATMENT SYSTEMS, IT WILL BE SHIPPED TO AN
          OFF-SITE DISPOSAL FACILITY.  IF TESTS ON THE MATERIAL INDICATE
          THE NEED FOR DISPOSAL IN A HAZARDOUS WASTE FACILITY, DOT
          REGULATIONS GOVERNING ITS SHIPMENT WILL BE FOLLOWED.

• OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION

          A HEALTH AND SAFETY PLAN WILL BE DEVELOPED DURING THE REMEDIAL
          DESIGN AND WILL BE FOLLOWED DURING FIELD ACTIVITIES TO ASSURE
          THAT REGULATIONS OF THE OCCUPATIONAL SAFETY AND HEALTH
          ADMINISTRATION (OSHA) ARE FOLLOWED.



• SAFE DRINKING WATER ACT

          MAXIMUM CONTAMINANT LEVELS (MCLS) ESTABLISHED UNDER THE SAFE
          DRINKING WATER ACT WERE FOUND TO BE RELEVANT AND APPROPRIATE TO
          REMEDIAL ACTION AT THE PALMETTO WOOD PRESERVING SITE.  THE
          CLEAN-UP GOALS FOR GROUND WATER ESTABLISHED IN SECTION 4 USE THE MCLS.

• NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

          DISCHARGE OF TREATED GROUND WATER IS PART OF THE RECOMMENDED
          REMEDIAL ALTERNATIVE.  THIS DISCHARGE WILL MEET EFFLUENT LIMIT
          REQUIREMENTS OF THE NATIONAL POLLUTANT DISCHARGE ELIMINATION
          SYSTEM (NPDES).  BIOASSAYS WILL BE CONDUCTED WHERE APPROPRIATE
          DURING DESIGN OF THIS ALTERNATIVE, SET EFFLUENT LIMITS, AND TO
          OPTIMIZE THE GROUND WATER TREATMENT SYSTEM SO THAT THESE
          EFFLUENT LIMITS ARE MET.

• ENDANGERED SPECIES ACT

          THE RECOMMENDED REMEDIAL ALTERNATIVE IS PROTECTIVE OF SPECIES
          LISTED AS ENDANGERED OR THREATENED UNDER THE ENDANGERED SPECIES
          ACT.  REQUIREMENTS OF THE INTERAGENCY SECTION 7 CONSULTATION
          PROCESS, 50 CFR, PART 402, WILL BE MET.  THE DEPARTMENT OF
          INTERIOR, FISH AND WILDLIFE SERVICES, WILL BE CONSULTED DURING
          REMEDIAL DESIGN TO ASSURE THAT ENDANGERED OR THREATENED SPECIES
          ARE NOT ADVERSELY IMPACTED BY IMPLEMENTATION OF THIS REMEDY.

• AMBIENT AIR QUALITY STANDARDS

          THE GROUND WATER AND SOIL REMEDIATION SYSTEMS WILL BE DESIGNED
          AND MONITORED TO ASSURE THAT AIR EMISSIONS MEET ALL STATE AND
          FEDERAL STANDARDS.

• STATE DRINKING WATER STANDARDS

          MAXIMUM CONTAMINANT LEVELS ESTABLISHED BY THE STATE OF SOUTH
          CAROLINA REGULATIONS ARE ADOPTED FROM THOSE OF THE FEDERAL SAFE
          DRINKING WATER ACT, AND WILL BE MET AS DISCUSSED ABOVE.

#CR
7.0 COMMUNITY RELATIONS

A PUBLIC MEETING WAS HELD ON AUGUST 26, 1987, AT THE COUNTY ADMINISTRATION BUILDING LOCATED AT
SOUTH LAKE DRIVE, LEXINGTON, SOUTH CAROLINA.  AT THIS MEETING, THE REMEDIAL ALTERNATIVES
DEVELOPED IN THE FEASIBILITY STUDY WERE DISCUSSED.  THE PREFERRED ALTERNATIVE WAS REVIEWED.  NO
COMMENTS IN REGARD TO ANY OF THE ALTERNATIVES WERE RECEIVED DURING THE THREE-WEEK COMMENT PERIOD
WHICH ENDED SEPTEMBER 15, 1987.

THE PUBLIC DID SHOW A DESIRE FOR REMEDIATION OF THE SITE, AND SEEMED TO FAVOR TREATMENT OF
GROUND WATER AND SOIL FLUSHING OF CONTAMINATED SOIL. NO OPPOSITION FROM THE PUBLIC IS EXPECTED
IF THE RECOMMENDED REMEDIAL ALTERNATIVE IS IMPLEMENTED.

A RESPONSIVENESS SUMMARY HAS BEEN PREPARED TO SUMMARIZE COMMUNITY CONCERNS AND EPA'S COMMUNITY
RELATIONS ACTIVITIES.

8.0 STATE INVOLVEMENT

AS REQUIRED BY CERCLA, SECTION 104(C), THE STATE MUST ASSURE PAYMENT OF TEN PERCENT OF ALL COSTS
OF REMEDIAL ACTION.  REMEDIAL ACTION HAS BEEN DEFINED IN SARA AS INCLUDING ALL CONSTRUCTION AND
IMPLEMENTATION ACTIVITIES UNTIL SITE REMEDIATION IS COMPLETED.  ACTIVITIES REQUIRED TO MAINTAIN
THE EFFECTIVENESS OF THE REMEDY FOLLOWING COMPLETION OF THE REMEDIAL ACTION IS CONSIDERED
OPERATION AND MAINTENANCE (O&M).  IF SURFACE WATER OR GROUND WATER TREATMENT IS PART OF THE
REMEDY, ONLY THE FIRST TEN YEARS OF SUCH TREATMENT WILL BE CONSIDERED AS REMEDIAL ACTION; THE



REMAINING PERIOD OF TREATMENT WILL BE A PART OF THE O&M ACTIVITIES. THE STATE IS REQUIRED TO PAY
100 PERCENT OF ALL O&M FOLLOWING COMPLETION OF THE REMEDIAL ACTION.  EPA AND THE STATE MAY ENTER
INTO AN AGREEMENT WHEREBY EPA WOULD FUND 90% OF O&M COSTS FOR A PERIOD NOT TO EXCEED ONE YEAR,
UNTIL THE REMEDY IS DETERMINED TO BE OPERATIONAL AND FUNCTIONAL.

THE STATE OF SOUTH CAROLINA HAS BEEN CONSULTED ON THE SELECTION OF THIS REMEDY.  THE STATE HAS
CONCURRED, BUT HAS POINTED OUT THAT THEIR FUNDS FOR COST-SHARING ARE LIMITED.  ALTHOUGH THE
STATE PRESENTLY HAS FUNDING TO COVER THEIR PART OF THIS REMEDIAL ACTION, THEY ARE CONCERNED
ABOUT FUNDING PROBLEMS ON FUTURE REMEDIAL ACTIONS AT OTHER NPL SITES IN THE STATE.



#TMA
TABLES, MEMORANDA, ATTACHMENTS
                                    TABLE 1

                 RANGE OF CONCENTRATIONS OF INDICATOR CHEMICALS
                                IN GROUND WATER
                         PALMETTO WOOD PRESERVING SITE
                            DIXIANA, SOUTH CAROLINA

                                     REM II

   CHEMICAL                           CONCENTRATION RANGE (UG/L) (A)

   ARSENIC                                  ND -   2,200
   CHROMIUM                                 13 - 110,000
   COPPER                                    6 -   2,700

   (A) BASED ON SAMPLES COLLECTED FROM LOCATIONS INDICATED IN THE RI
       REPORT. DATA ANALYSES WERE PERFORMED BY AN EPA-APPROVED CONTRACT
       LABORATORY. SAMPLE RESULTS HAVE MET EPA VALIDATION REQUIREMENTS

                        SOIL
   CHEMICAL         CONCENTRATION             CONCENTRATION RANGE (PPM)

   ARSENIC                                     2.4 - 6,200
   CHROMIUM                                    4   - 2,200
   COPPER                                      3.7 - 3,600

                     SUB-SURFACE
   CHEMICAL         CONCENTRATION             CONCENTRATION (PPM)

   ARSENIC                                     5.4 -  970
   CHROMIUM                                    4   - 1400
   COPPER                                      3.7 - 1100.



                                   TABLE 2

                              INDICATOR CHEMICALS
                         PALMETTO WOOD PRESERVING SITE
                            DIXIANA, SOUTH CAROLINA

                                    REM II

                      SITE-SPECIFIC MAXIMUM         STANDARD OR CRITERIA
   CONTAMINANT                UG/L                         UG/L

   ARSENIC                    2,200                         50 (A)
   CHROMIUM                 110,000                         50 (A)
   COPPER                     2,700                      1,000 (B)

   (A) SAFE DRINKING WATER ACT CRITERIA
   (B) BASED ON TASTE AND ODOR EFFECTS
   UG/L = MICROGRAMS/LITER.

                                   TABLE 2.2

                           SOIL STANDARDS AND CRITERIA
                          PALMETTO WOOD PRESERVING SITE
                             DIXIANA, SOUTH CAROLINA

                                     REM II

               ATSDR (D)      HEALTH
               BASED CLEANUP  BASED SOIL (A)  BACKGROUND (B)  COMMON RANGE
               LEVEL          CLEANUP LEVEL   CONCENTRATIONS  FOR SOIL
               MG/KG          MG/KG           MG/KG           MG/KG

   ARSENIC      200           LESS THAN 1     LESS THAN 6     1-50
                                              10
                                              LESS THAN 6.3

   CHROMIUM     -             627             5               1-1000
                                              22
                                              14

   COPPER       -             NOT A           LESS THAN 10    2-100
                              HEALTH          LESS THAN 20
                              RISK            LESS THAN 10

   (A)  FOLLOWING EPA'S CURRENT GUIDELINES FOR CARCINOGENIC RISK ASSESSMENT

   (B)  CONCENTRATIONS OF METALS IN BACKGROUND SAMPLES BG01, SB01-001, AND SB01-004

   (C)  LINDSAY, W.H., CHEMICAL EQUILIBRIUM IN SOLIDS, JOHN WILEY AND
        SONS, NEW YORK, 1979, 24, 449

   (D)  FOLLOWING THE AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY,
        SEPTEMBER 10, 1987.



                                   TABLE 3

                     TECHNOLOGIES CONSIDERED FOR SCREENING
                         PALMETTO WOOD PRESERVING SITE
                            DIXIANA, SOUTH CAROLINA

                                    REM II

                                                       IF SCREENED OUT
                                     ELIMINATED (E)    REASON FOR
   POSSIBLE TECHNOLOGY               OR RETAINED (R)   DOING SO

   1. GROUND WATER TSD TECHNOLOGIES

      A. PASSIVE GROUND WATER CONTROLS

         1.IMPERMEABLE BARRIERS

           A. SLURRY WALL                      R

           B. GROUT CURTAIN                    E       MORE COSTLY AND LESS
                                                       EFFECTIVE THAN
                                                       SLURRY WALLS

           C. SHEET PILING                     E       INADEQUATE WALL,
                                                       LONG TERM
                                                       EFFECTIVENESS AND
                                                       NOT INITIALLY
                                                       IMPERMEABLE

      B. ACTIVE GROUND WATER CONTROLS

         1. EXTRACTION WELLS                   R

         2. SUBSURFACE DRAINS                  R.



                                   TABLE 4

                     TECHNOLOGIES CONSIDERED FOR SCREENING
                         PALMETTO WOOD PRESERVING SITE
                            DIXIANA, SOUTH CAROLINA

                                    REM II

                                                        IF SCREENED OUT
                                      ELIMINATED (E)    REASON FOR
   POSSIBLE TECHNOLOGY                OR RETAINED (R)   DOING SO

      C. GROUND WATER TREATMENT

         1. OXIDATION/REDUCTION               R

         2. PRECIPITATION                     R

         3. FILTRATION                        R

         4. REVERSE OSMOSIS                   E            TOO EXPENSIVE;
                                                           NOT A PROVEN
                                                           TECHNOLOGY FOR
                                                           HIGH FLOW RATES
                                                           AND NON-PRECIOUS
                                                           METAL RECOVERY

         5. LAND TREATMENT                    E            NOT APPLICABLE
                                                           FOR HIGH METAL
                                                           CONTAMINANTS

         6. ION EXCHANGE/SORPTIVE RESINS      R

         7. CARBON ADSORPTION                 R

         8. INSITU GROUND WATER TREATMENT     E            NOT A PROVEN
                                                           TECHNOLOGY

      D. GROUND WATER DISPOSAL

         1. DISCHARGE TO SURFACE WATER        R

         2. REINJECTION INTO GROUND           R

         3. PUMP TO LOCAL WASTEWATER
              TREATMENT PLANT                 R

         4. SUBSURFACE SOIL ABSORPTION        R

   II. SOIL TSD TECHNOLOGIES

       1. EXTRACTION (SOIL FLUSHING)           R

       2. SOLIDIFICATION/STABILIZATION         E            CRVI DOES NOT
                                                            STABILIZE IN
                                                            THIS PROCESS

       3. ATTENUATION                          E            CONTAMINATED
                                                            AREA IS TOO
                                                            EXTENSIVE FOR
                                                            PROCESS;
                                                            CONTAMINATED
                                                            SOIL IS.



                                    TABLE 5

                     TECHNOLOGIES CONSIDERED FOR SCREENING
                         PALMETTO WOOD PRESERVING SITE

                            DIXIANA, SOUTH CAROLINA

                                     REM II

                                                           IF SCREENED OUT
                                      ELIMINATED (E)       REASON FOR
   POSSIBLE TECHNOLOGY                OR RETAINED (R)      DOING SO

       4. CAPPING                                R

       5. VEGETATIVE COVER                       R

       6. EXCAVATION AND OFFSITE DISPOSAL        R

       7. PARTIAL EXCAVATION WITH ONSITE
            DISPOSAL                             E         NOT APPLICABLE;
                                                           LIMITED OFFSITE
                                                           CONTAMINATION
                                                           TO JUSTIFY
                                                           PARTIAL
                                                           EXCAVATION

       8. ONSITE CONTAINMENT/ENCAPSULATION       R

       9. VITRIFICATION                          E         EXPENSIVE, HIGH
                                                           ENERGY
                                                           REQUIREMENTS,
                                                           UNPROVEN.



                                   TABLE 6

                       APPLICABLE REMEDIAL TECHNOLOGIES
                        PALMETTO WOOD PRESERVING SITE
                           DIXIANA, SOUTH CAROLINA

                                    REM II

   REMEDIAL TECHNOLOGIES                          COMMENTS

   GROUND WATER CONTAINMENT AND RECOVERY

        - SLURRY WALL                          MAY REQUIRE PRESSURE RELEASE
                                               WELL OR IMPERMEABLE COVER;
                                               CONSTRUCTION MUST BE DONE
                                               WITH CARE TO AVOID CROSS
                                               CONTAMINATION OF UNDERLYING
                                               AQUIFER

        - EXTRACTION WELLS                     UNCERTAIN DESIGN OF WELL
                                               POINT SYSTEM. SLOW
                                               EXTRACTION OF GROUND WATER

        - SUBSURFACE DRAIN                     EFFECTIVE FOR LOW VOLUME
                                               EXTRACTION OF GROUND WATER

   GROUND WATER TREATMENT

        - OXIDATION REDUCTION                  NOT APPLICABLE ALONE

        - FILTRATION                           NOT APPLICABLE ALONE

        - PRECIPITATION                        NOT APPLICABLE ALONE

        - ION EXCHANGE                         MAY NOT BE APPLICABLE ALONE

   GROUND WATER DISPOSAL

        - SURFACE WATER DISCHARGE              EFFECTIVE FOR LOW VOLUME
                                               DISCHARGE RATES.



                                    TABLE 7

                       APPLICABLE REMEDIAL TECHNOLOGIES
                         PALMETTO WOOD PRESERVING SITE
                            DIXIANA, SOUTH CAROLINA

                                    REM II

   REMEDIAL TECHNOLOGIES                       COMMENTS

   SOIL STORAGE/DISPOSAL

        - EXTRACTION/SOIL FLUSHING             EXPENSIVE, EFFECTIVENESS
                                               DEPENDENT ON TREATABILITY
                                               TESTS

        - SURFACE CAPPING                      NOT ENTIRELY EFFECTIVE ALONE

        - ONSITE CONTAINMENT/ENCAPSULATION     EXPENSIVE. CONTAMINATED SOIL
                                               REMAINS ONSITE

        - EXCAVATION/OFFSITE DISPOSAL          EXPENSIVE
                                               NCP REQUIRED ANALYSIS.

                                    TABLE 8

                            ELIMINATED TECHNOLOGIES
                         PALMETTO WOOD PRESERVING SITE
                            DIXIANA, SOUTH CAROLINA

                                    REM II

   TECHNOLOGIES                               REASON FOR ELIMINATION

   GROUND WATER TSD TECHNOLOGIES

        - ACTIVATED CARBON ADSORPTION         EXPENSIVE AND UNCERTAIN
                                              EFFECTIVENESS

        - INJECTION WELLS                     INJECTION WELLS CURRENTLY
                                              BANNED IN SOUTH CAROLINA. MAY
                                              NOT BE COMPATIBLE WITH
                                              HYDROGEOLOGIC CHARACTERISTICS

        - SUBSURFACE SOIL ABSORPTION          MORE EXPENSIVE WITH NO ADDED
                                              BENEFITS COMPARED TO SURFACE
                                              WATER DISCHARGE

        - WASTEWATER TREATMENT DISCHARGE      EXPENSIVE. THE THREE CLOSEST
                                              POTWS WILL NOT ACCEPT TREATED
                                              WATER

   SOIL TSD TECHNOLOGIES

        - VEGETATIVE COVER                    DOES NOT EFFECTIVELY MEET
                                              REMEDIAL OBJECTIVES, NOT
                                              APPLICABLE ALONE.



                                  TABLE 9

                   QUANTITY OF SOIL TO REMOVE CALCULATIONS
                        PALMETTO WOOD PRESERVING SITE
                           DIXIANA, SOUTH CAROLINA

                                 REM II

            AVERAGE   ADJUSTED           AVERAGE
             AREA      AREA              DEPTH      VOLUME      VOLUME
     ZONE   (UNITS)   (UNITS)  AREA(FT)  (FT)    (CUBIC FEET) (CUBIC YARDS)

      A       2.30      2.30    2,070     17.5     36,225        1,342
      B      10.64      8.34    7,506     12.5     93,825        3,475
      C      16.74      6.10    5,490        9     49,410        1,830
      D      25.45      8.71    7,839      5.5     43,115        1,597
      E      33.33     32.45   29,205      1.5     43,808        1,623
      F       0.88      0.88      792       18     14,256          528
      G       0.22      0.22      198       10      1,980           73
      H       0.51      0.29      261      9.5      2,480           92
      I       1.00      0.49      441      8.5      3,749          139
      J       0.17      0.17      153        7      1,071           40
      K       2.99      1.82    1,638      6.5     10,647          394
      L       4.65      1.66    1,494      5.5      8,217          304
      M       6.78      2.13    1,917      4.5      8,627          320
      N      11.46      4.68    4,212      3.5     14,742          546
      O      41.34     41.34   37,206      1.5     55,809        2,067
      P      44.21     44.21   39,789      1.5     59,684        2,211
   TOTAL                                          447,642       16,579
   TOTAL(WITH AN EXPANSION FACTOR OF 20%)         537,170       19,895.

                                  TABLE 12

                             STATE COST-SHARING
                       PALMETTO WOOD PRESERVING SITE

                           TOTAL FOR A-3 AND B-3

            A-3 EXTRACTION, FILTRATION, ION EXCHANGE, DISCHARGE
                            B-3 EXTRACTION/SOIL

                          TOTAL       EPA      STATE

   DESIGN               174,126     174,126       -

   CAPITAL COSTS       1,393,000  1,253,700      139,300

   IMPLEMENTATION      1,231,497    561,679      669,818

   O&M                    33,000         990      32,010

   MONITORING            143,163     49,183       93,980

   TOTAL               2,974,786  2,039,678      935,108.



                                  TABLE 13

       ALTERNATIVE A-3 EXTRACTION, FILTRATION, ION EXCHANGE, DISCHARGE

                               TOTAL       EPA          STATE

           DESIGN               28,851       28,851       -

           CAPITAL COSTS       230,802      207,722     23,080

           REPLACEMENT
           EQUIPMENT           26,944         8,981      17,963

           TEN-YEAR
           IMPLEMENTATION     347,320       312,588      34,732

           17-YEAR
           IMPLEMENTATION     590,444          -        590,444

           11-YEAR
           MONITORING          54,648        48,183       5,465

           19-YEAR
           MONITORING          88,515          -         88,515

           TOTAL             1,367,524      607,325     760,199

   NOTES:  IMPLEMENTATION BASED ON 27 YEARS AT $34,732 PER YEAR
           MONITORING BASED ON 27 YEARS AT $4,968 PER YEAR
                                3 YEARS AT $3009 PER YEAR.

                                  TABLE 14

   ALTERNATIVE B-3:  EXTRACTION/SOIL FLUSHING

                            TOTAL        EPA           STATE

   DESIGN           $    145,275        145,275           -

   CAPITAL COSTS       1,162,198      1,045,978        116,220

   IMPLEMENTATION        266,789        240,110         26,679

   FIRST-YEAR O&M *        1,100            990            110

   LONG-TERM O&M *        31,900             -          31,900

   TOTAL               1,607,262      1,432,353        174,909

   NOTES:  O&M INCLUDES MOWING ONLY
           GW MONITORING IS INCLUDED IN ALTERNATIVE A-3.


